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1999^10^26 B (26.10.1999) JP 

(71) mmx (mm^^<±x<Dm^miz'oi^x)'. -^r^ \- 

fj — :t*^^ftt (SUNTORY LIMITED) [JP/JP]; T530- 
8203 :^B£J*^^BSm:il:IZSa^2Ta 1S40# Osaka 

(JP). 



(72) m^m; fccfcO^ 

(75) mBM^/mmX (zi^miZ':>l^X<D^): ^jUJ^i^ 
(ASHIKARl, Toshihiko) [JP/JP]; T 569-1020 ^BSfl^ 
^^HiSJM.^ 11-26 Osaka (JP). ^^Hft (OCHlAl, 
Misa) [JP/JP]; T618-0001 :^ IE H ?P fl * BT UJ 
HT g 20-5-401 Osaka (JP). 

(74) ft S A : tt * — ^ . ^ (SHAMOTO, Ichio et al.); X 

100-0004 mmt5^+^£EaE:^^fflr— T g2Si# Ht:^^ 

ffll tf ;U206E ZLr'*)-^\=^mmm^^^m Tokyo (JP). 
(81) (^rt;: AU, CA, US. 

(84) ^mm(JKm): a-n*y/mi'KAT,BE,CH,CY.DE, 
DK, ES, FI, FR, GB, GR. IE, IT, LU, MC. NL, PT, SE). 



(54) Title: METHOD OF BREEDING YEAST 

(54) #6^<D«^: mm<o'^mi3'A 
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«... YEAST CHROMOSOME RECOMBINAITON DCMAIN 

b. . .FRT SEQUENCE la) 

c. . .FRT SEQUEKCE lb) 
h d. . .MARKER GEN£ 

«... TARGET GENE 
(...VECTOR FOR YEAST TRANSFER 

9... TRANSFER INTO YEAST CHROKOSCHAL GEKE BY HOMOLOGOUS 
RECCHBIHATrON 

h. .. YEAST CHROMOSOMAL DMA 

i. . .SITE-SPECIFIC RECCSMBIHATION BY FLP GENE PRODUCT 
j . . . FUSED FRT SEQUENCE 



h 
DNA 



(57) Abstract: A DNA construct consisting of: (I) a screening marker gene; (2) a proliferation inhibitory sequence which can be 
^ induced with galactose; (3) a pair of FRT sequences located in such a direction that (1) and (2) are sandwiched between them; and 
O (4) a DNA which can be recombined with yeast chromosomal DNAs provided in both sides of (3); characterized in that the FRT 

©sequences contain the following sequence: 5^ -GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC -SySEO ID N0:1) inverted 
^ repeat spacer inverted repeat sequence (1) sequence sequence (2) or a sequence substantially identical therewith 
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and, in each of the pairing FRT sequences, one to six bases have been deleted from the distal side of the spacer sequence in the 
inverted repeat sequence in the distal side of the screening marker gene and the proliferation inhibitory sequence sandwiched between 
them; a method of transfomiing a yeast belonging to the genus Saccharomyces by using the same; a yeast belonging to the genus 
Saccharomyces transformed thereby; and a process for producing beer characterized by using this yeast belonging to the genus 
Saccharomyces. 

(57) mt^: 

(1) m^^-iJ-A&'f'. 

(2) ii^^ h-x-cmm^nmrnmrnmrnn. 

(3) (1) <h (2) i^S^tr[^:*rfS]{c:SBe^n;t 1M^59FRTSB^J, RZS 

(4) (3) (DmmizMs^n^mmm&Hi dna iKom-cmm^'^mts. dna 

75^^75:^ DNA ^^K^TS-dT. M FRT EJ^JA^^i^cDiB^J : 

5 ' - GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC - 3 ' (E>^J#-^ : 1 ) 

mm (1) is^j gfi^j (2) 
im&.±. 6mi^xT<Dm&^^iK^i.xi^^:it^^mt^^BNAmf&!ii!i. s.zfz 



/ 
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"T-mx^^tm^^rctb. ^n<^<D\,^'fti(D:^mz:^\,^xhmm^mi^^'MR-t^ 
itm.^^muif.oy^MizKt'r^m^A^^tf^m^^^nx^^^. Lt^i^tn-^^ih. m 

:ini^<Dmm^M^-t^rzii>i,zmmm^m^<=>mii-7-ti-mfR^^^<:^iii 

c:ne.CDiffl.^A{41*f®^»E^JcDiBMlc<};0. X^. j^ffi^ 

CreAox> ffi^S® (Saccharomyces cerevisiae) S5l5<D FLP/FRT, S?Cb»^ 
(Zygosaccharomyces rotixii) SJfe® R/RS, -?-LT. /N'i' 5^ U T — Mu 



1 



wo 01/31000 



PCT/JPOO/07491 



5 B^'^-^^'iZfSi^Xl^^ (Broach, J.R.,Guarascio,V.R. and Jayaram.M., Cell, 29, 
227-234,1982) . 2/im T'^XS Htt 6318bp *^?>fd:-5Stt:/^X5 HT, 

mt. 8hp <Dx^—^—isimt.. ^n^t^ts i3hp <D 1 -do:) 3. x-^y^^^tsm 
10 ^•^m\^'&KWM^i^^'^m^^ti (FRTia^ij) , $e.tc>t{g(ifcni®«i3bp©s 
mmmm<o m&^mffdm.m^\t. •f^T.s. i^^mzn-i^-^tirz flp 

iz^iE-r^^m6^^mmmmx$>^ FRT^mzi^m-r^z.ii\z^-ox&^^o 

Tji^, FRTBH^JtL-Ttt, 8bp OX'^— y— SHJiJt 13bp ©j^|fi]#S:«SeJlW^ 
15 ^ 34bp ©BB^J/^t^ nx -5 (J.F.Senecoff, R.C.Bruckner, and M.M.Cox, 
Proc.Natl.Acad.Sci.USA, 82, 7270-7274, 1985) . L*iLfj:*^e>. eiO 34bp ® 

20 ^z.x, m.m:?imzm^»±\zn=bmmimmx(Dmm:A.t:t!iz.^!£!:-m*^$>-D 

7? FLP/FRT ©?^&ifiJfflLfcjlS?V-;^-jte^©^Dt±5L*^^^^nTViS 
25 (F.Storici, M.Coglievina and C.V.Bruschi, Yeast, 15, 271-283, 1999) . Storici 
kanMX4 URA3K1 jie^tL, 2u 

in:/^X5 H^feO Cir*ttCOa-&(Ctt, f^:^[6](CSI OfgL-ESLfe FRT BH^J© 

mmizmmi^fz FRTm^\o)mizmii-^-:^-mG^tmz FLpm&^t:m.^^ 



2 



wo 01/31000 PCT/JPOO/07491 



tCfiK^bL-fdo FRTBH^J(D=lT©gC^ (8bp ©X'^— tf— ffi^JSU^i') tC:^ 

»B^S:#A-r-5<i:, Ri; i^SB^ ito O i* L ® mil «e ^1 S ^^S'J ©*g 

FRTE?iJ^flJffl-r'i>C:i:tCj;t9, FRT mmmTCDSffJtVrjil^^ 

vnma 0.01% -1.39% izm^iz{s.<. mR-^-:^-»^^*m^-^nrcW^m 

fflbfc:;^}*At|B^^nxvi^ 10-66587 -^^S) . miiStci^t, |BI 

25 DttSbHKlC^S$nXV^-5 (M. Kawahata et. aL , Yeast 15, 1-10, 1999) o 
Kawahata ^bit. l^^^lSjlC^O jgLieeLfc;feJHffiS5l5(D*5 1.2kb CDhisG m\Z. 



3 
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10 -hlB^S^^^T-SfcfelC. *^HJ#^.«, FRTSE?iJ<i:ii51ia*iE^J^ffi*'& 
(1) ®S^v-:^-3Se^^, 

15 (2) ii^i^h~7.x'mm^mummmm^n. 

(3) (1) i (2) t^S5trl^:^|6i{cBBfi^n/ii*t<73FRTg2^J, RtX 

(4) (3) (7)M{l!ltCgB«$n-2)SSa^fe# DNA t®FBl-Cffi^A.Bj#gfci: DNA 

e. ^^ct?) DNA ^^#ITr* o T, K FRT IB^J*«^*:©iH^J : 

20 

5 * - GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC - 3 ' (ffiJlJS-^ : 1 ) 

m<i (1) m^^i m.m (2) 

-5. 
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gS-fe^: DNA iorB^TM^;^ BJtiJ^C DNA Sir it t , DNA twrs^Offl^ 

0 1 tt, FRT E^J*-^tf:/^7>5 K pPUFRTl-101 CD^^Sr^TIIEDS 

20 02«, T'^T.S HpPUFRT3-103 ©«^^*t"MlllS0T*S. 

m 3 tt. IIJS^^I 1 -efPS Ufc DNA Vifc 1 n<D FRT iH3^J i d tl*^ ^ 

;^ i -3 T * i; § w^^^K $ tifesa^j ^ ^-r = 

S 4 5 h* pPUGINFRT3-103 ©^ilSr^TMISEITS.^. 

H5AS.Z^5B«> HpPPGINFRT3©^ll$:^-r«liS0"T?2>S. 

5 
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So 

(1) 31S5v-;^j-3§e^> 

(2) :»^i7] — x-vmm'^mummmmmm (gin) . 

(3) (1) t (2) ii^mtsm:^\^izmm.^tirzin(DFRT^^. -rxs 

(4) (3) cD'm%\zWM^n^^myk^w dna trorBTrm^AnrtET^j: dna 
10 rnvr. 

*^BJ(D DNAiPeS;#l4'© FRT BH^iJfi^CDiajiJ : 



5 ' - GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC - 3 ' (iS^J#-^ : 1 ) 

ffi^^ij (1) i£a?y mm (2) 



20 mcom\Pi^KmMm\z:^i^^x. x^—*)—mm-^^^&&.<Dmizi=,ux:P-:f3.<th 

•r:^j:^:5-fe. 1 **CD FRT BS^JO^-^©, 0 6 {C*3Jt-5 FRT E^J(a) tt, ilS^V 

'^i^mmmwMim^<bm&(Dm<Dm\^^Km.mmziii^x. x^^— y— iB?ij*>e. 

*%BJCD DNA«fig#»4'0 FRT ffi?nj(rj5t,iT. ±sd.<DMmz^\-t^X^'r^ :i 
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mm^Oprtgtt7&t@J?)T(£< fj: 0 iff * b < 
15 tt> Flp ^'>Ai'KtCJ;^T^^$n. FRTiH^JHTM^;^$:S^-r;ii:*^-e# 

DNA m^i\iii(^mm^m-r ppuginfrts-ios (m 

4) Ttt, lMOFRTi5^J<D5-^(D. 04{C*3lt^ FRT3 (iS^J#-^ : 5) tt, 

it— iB^j35^e>3*{i©fi!icD 5 moym^-^^x^L-x^ o . s:tss^-7— ate 
L mmm^Mm izm&(Dm<Dmj^^ RmMmt ism (Dmm*mw ^ nx ^ -s . 

tS.^. 04fc^-r pPUGINFRT3-103 (C*3ViT, FRT3> FRT103 <7)jfi< (ClB 
«LTV>S5cBJti^©^rBH4^^L'T43 0. *tt:Wt-tt. ^4 tCiJtt^ FRT3 tt, 
25 0 3 ircfelt^ FRT3 05 3 • fi«*tpRA#Jfca&0, 03(C:fett^5* URA3 ffl'J 
iCjfA^fnTVi-l). 04tCi3ltS FRT103 tt. 0 3»C*5ttS FRT103 <D 3 ' 

fi!ld«GINllM86fiiJtC*l9, 0 3tC*5ttS5' fillT&t PRA-taU ffliJlC*f A^tlTV^-S 

flS^CD FRT iH^J« (04tC*3tj--5 FRT103) (EJiJ#-^ : 6) M 
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<i:i«5iia#iH?ij(cififi:coifflcD3^i6]^s«E^j« 1 smcDmmmw-^rLTi^^. 

5 m:/^X 5 H±CD FLP tte^tCj; f9^a$n^m^;^»**^f^ffl-rn«, DNA 
FRTIE^J (^JAJSFRTS) <75^i^^n:fc#JCDgl5^ t, flfi:^CD FRT gg^J m^ii. 

FRT103) <omf^-^nrzm(D^^iii!}iM^vrznimmm0!c.-^ti^o :i(Dnm^ 

m^liS FRT3 E^J t FRT103 @B3?!1 1 tt. 0 3 tC^-T FRT3W SBJU (i2^J#^ : 

7) ^i^r^o 

;t{CioT4D^Hmfi£$n;tiB^JS:0 3 fc««l^-rs. dO^-fe, 1 *f © FRT 
15 WMti^ FRT2 i FRT102 "EiXS FRT3 t FRT103 

DNA ^^#({C-ffiffl-r^if*bl^ l^t© FRT E^JTSSo L;<)^L, FRT4 W 

FRT104 tt-^-n-e^ti, iis^v— :t»-ae^^tii5iiasE?ij*^?.]sfficD{Bij©i£[fi3# 

;in ^ 1 5* o FRT iE?iJ t L Tffl V DNA ^^i^T V i t d^fij 

20 BJLit, 

WM(D^f)mm-^ntz FRTi2^J«»S©fe-0 2 /im-:/^XS h*±(0 FLP iie^ 

mx.\t. FRT3WE?ij) \zumspm^=f-m.mo:)^m\z^^m.miA±\::'\z<<fs. 

25 -S), 

*^B305DNA«fiE^TH, ±ISFRTiE^Jt^5i^ h-XT^»Rrtg;5:ii5«ffi 
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— O i LT^^^n^c (R.Akada et. al. , Mol. Gen. Genet. 254. 267-274. 1997) » 

^feSVi«DNAB2^JS:fflVi^C:tfepJHgT2B-5. GIN4, URA2, BNIl, 

PSPl, BOIl, RBPl, SAC7, TPK3. PRKl (R. Akada et al.. Mol. Gen. Genet. 
254, 267-274, 1997) . ACTl. ARF2. ATEl. AUAl. ERG6, HSFl, MCMl, 
NHP6A, NTHl, RHOl, SEC17, SIRl, SRP40 (C. Espinet et al., Yeast, 11. 
10 25-32, 1995) ^A^ffifflT^-S. 

mmmmm^\^^^m<D ■DNAm^mzm^^^tjizit. gali :/d^— iS'— 
msi-^—i:j—M^^tmmmmwi^n^^t><=>-f)^±m.Miz$>-oX'h^^^, 

v->Wftae^^^©fl!llC-fe;H/— ->/7D-^=*^^5 Hi6H45ie^ 
^<^^»JWi4SKV— 3ie^, a6-5Vi«URA3 ae^, LEU2 3tte^, TRPl 

3te^, fflS4 ae^^^o*«s*fttc»^'<s5^-^-*-ae^^^ffl'^s- 
20 ^•r^^mmiz^-r.k^iz, ^mmizi5^^x\t, ^^s^tttc* 

DNA t©rBTt?ffisi^Bit6?5; DNA »fn-«, ^S^e-^-hCDJie^ 

-5. 

^^mx\t. mmpik&w dna i:<DrB^Tmifex.nrt6;is: dna mh-t. t(D&m 
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W^fefi^J;^(S Sambrook © Molecular Cloning (Cold Spring Harbor 
Laboratory Press, 1989) tCBBS©fc(D$:fflli§ Zl i^^T^-S, 

^fi#:DNA <h©PBl-rffi^^Bj«g>fe DNA ^^M-t, SS^feft: DNA 
;ltCcfcO, gDNA«fife#J^^«S^fe«:»cM^^»-ji*-, 
10 (2) gDNA«fig#ItC-&*tlTVi^SS?V— jie^CD^^triD.MDNA 

(3) #^aS?lg«6-e^«b, ^DNA^fig^fC'&Sn^ 1?*<D FRTiH^JPe^tCjB 
L < td;^nS#:&-^tr DNA mh-tVX. Xtt^ DNA iPfig«^75^}f A ^ nfc ^ 

25 5>:ViT?JgKtem#>&^6. DNA«fig#I{C'^SnTli^a*^T-;^-«e^Sr^^ 

Flp ffiMA»^(Dtt&#JCc};0 1 n<D FRTi2?lJFB^lC43tiTMmASrgC-riaa 

10 



wo 01/31000 



PCT/JPOO/07491 



mzn^-r^&w flp T&&^mmzj;:irimm^tnz<i^^mmztiiD. swi 
:i^mm<D:fs^^m\'^^z.h\z^K). ^^^ii-DtzK^^ n&(Dmn^m^'smu. 

25 DNA m)^<Dmmz. 1 FRT BH^IJSr^^tl i 5 IC. DNA 
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15 (*%B^(D DNA SrfflV^T, ^^.TSSBwae^ 

e^ams^B^fijfflb. t:— ji^a^eo met25 m^^^m^m-^it^ znz^r). 

303475-^^^) . :t7:7l^— ©fc'S— OO^ajTS-S VDK«^i'«^T5yl!-& 



12 
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Vi-S (S.M. Mithieux and A.S. Weiss, Yeast 11:311-316, 1995) . 

^if A-r 1) d t J; 0 , mm^^Wi <&i^*-r 5 :i i nJtl t !^ 

ILV5 ae^t MET25 jte^SrH LJ^SiSBflStCSiJ^ {CAtl^ Z. t.t^'^mzti. D . 

15 t J; o#^.n-5J^K^mt*-;u9siif-;wBem^i-« dna SB^iJ^^SJ^cVi^ 
-^m\zfs.^, 

WatC fef iJfflT^ ii «^ e ^ . (Y. Kodama, J. Am. Soc. Brew. 

20 Chem. 53:24-29, 1995) -^T 5 7 g!© h ^ yXi^—^ — ^^A&^m.^\Z^ 0 5S^fc 

WatC*^?^S:*iJffl"rS t J; 0 , 7 U— A-^*-eBB«£L:fc» t IrI 

25 ^tim^x^^. 
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TVi^ fcCDTtty^Vio ^^CO^mit!^lZfd.mi^Ut^^m.K) . Sambrook ib CD 
Molecular Cloning (Cold Spring Harbor Laboratory Press, 1989) iZ^-oTzo 

5 

(1) m^mFRTm^i'S:^ts-:f^7.s.\^(Dmm 

^■^^VTz (T^gf Ti^gf^S FRT BH^J) o 
10 FRTl-a 

S'-TCGAC GAAGTTCCTATACTTTCTAGAOAATArTOAACTTC rT .3' (ge>?lJS 

^: 1 1) 

FRTl-b 

fi'-AATTCGAAGTrnCTATTCTCTAGAAAOTATAGGAACTTnG. 3' (I2^J# 
15 ^ : 1 2) 
FRTlOl-a 

B'-AGCT TGAAGTTCCTATACTTTCTAGAGAATAGGAACTTC GCATG-y (gE 

^mn : 1 3 ) 

FRTlOl-b 

20 R'-CGAAGTrnriTATTCTCTAGAAAGTATAGGAACTTCA-S- (IB^JS-^ : 1 4) 
ZLtlihCD^^ DNA©*)^S:U ^SE-fLb^tW^, FRTl-a i: FRTl-b, FRTlOl-a 
i FRTlOl-b ^£^n^tlT^-U>i!^L, pUC18 C^^W^W^^m 

COUmmm EcoRI-SaU h {C. t3tJV^T^*^M®S^* Sphl-Hindlll it-Y h 
iZ^XV. :/7 7,5 KpFRTl-101 (01) Sr^^llLfc:. 

25 m^-7-ti-mG^\z\t. uBAs ae^^fflvifc. uras Me^^^t>^^« 

Ura*0?gK-eSS?T#. — ^^URAS ae^O^^^tlit ura3 5-y)l:ta 

^URA3 ^^^nfcttt fetr^afcfujeT^s, • 

S>Ji^,pUC18 '^m^mm EcoRI Rt^SpU -rmitb. Blunting Kit(S^Sjg(») 

14 
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pUClSHSp ^m^VTzo Z:<DfllEBS^^HindIIIit-f htCYEp24 (Botstein,D.,et 
al., Gene,8,17,1979) <D URA3 ae^^^t? 1.2kb (DMmmm ffindlll Wrt^^W 
XL. pUEA34 Sr^^bfca (mi) « 

5 pFRTi-ioi^mmmm spm x^mitm^ Blunting mt (SMie m) m) 

i^^W-mitVr^a:^^. pURA34 ^mfSMM ffindlll X-mitW: Blunting Kit (SS 

ifi (=») m) xmm^^mithTnrcm i.2kb a)^itt»^L, 

pURA3FRTl-101 (01) Sr^^b^Co 

pURA3FRTl-101 ^SlIKBSil EcoRI L Hindlll "TMa bXtt e>n^*D 1.2kb 

10 (D DNA Egf)ti pPRACerll (Ml) ^ EcoRI <i: Hindlll TfMSLTft ?)n^*tJ 
4.2kb CDSfitSrjgSgby^X^ F pPUFRTl-101 Srli^L;^ (SI) o U^^s 
pPRACerll Ji. pBluescript SK* (M^W (») ) i-. pHM153 *^ D tU Lfc 
Hindlll-SaU Wr>n (J. Bacterid., 172, 610-618, 1990) gap terminator <i: gap 
promoter (AppL Microbiol. BiotechnoL, 32, 129-133, 1989) iZt^i^tifc CexM 

15 ttiie^ (PDR4 (Dm 1.7kb CD Dral-Kpnl ^it i: : Gene, 101, 149-152, 

1991) yD^T-ifAa^^ (PRA) tbTy^Xa H CBZl CD SacI-EcoRI 
»f)tS:lXHindIII-XhoI »fit (MoL CeU, BioL, 6, 2500-2510, 1986) iSrffA-T 

(2) m^'^-ti-m&^t^^M.T9vm\z$>rc^^m&*m^m frt ig^ijijt 

20 «5L^^Lf::FRTSE^J^^tTy^>?^^ K(D«^ 

pPUFRTl-101 CDS^^SFRT DNA tCct Df^^$n;ta^ CDg 

$CDFRTE^J(C«#^^fc:/^7.^ FSrf^^K-r^offllife^^KDNACDE^^JJiJJt 

FRT2-a : 5'-CTAGAGAATAGGAACG-3' (iS^JS"^ : 1 5 ) 
25 FRT2-b : 5'-AATTCGTTCCTATTCT-3' (E^llS^ : 1 6 ) 

FRT102-a : 5'-AGCTTGTTCCTATACTTT-3* (ia^J#-^ : 1 7 ) 
FRT102-b : 5'-CTAGAAAGTATAGGAACA-3' (E?ll#-^ : 1 8 ) 
FRT3-a : 5'-CTAGAGAATAGGAG-3' (ffi^JS*^ : 1 9 ) 
FRT3-b : 5*-AATTCTCCTATTCT-3' (SH^J#-^ : 2 0 ) 
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FRT103-a : 5'-AGCTTTCCTATACTTT-3' (iS?iJ«^ : 2 1 ) 
FRT103-b : 5'-CTAGAAAGTATAGGAA-3' (iB^JS^ : 2 2 ) 
FRT4-a : 5'-CTAGAGAATAGG-3* (i2^JS-^ : 2 3 ) 
FRT4-b : 5*-AATTCCTATTCT-3' (Sa?»J#-^ : 2 4 ) 
5 FRT104-a : 5»-AGCTTCTATACTTT-3 (SE^J»-^ : 2 5 ) 
FRT104-b : 5'-CTAGAAAGTATAGA-3' (Be^J#-^ : 2 6 ) 

±m<Dmmt^^BNA CD 5'*)^$:U >K{l:Lfc(D'^. FRT2-a t FRT2-b t 
FRT102-a i: FRT102-b. FRT3-a t FRT3-b h FRT103-a ^ FRT103-b. FRT4-a 
(h FRT4-b (i: FRT104-a t FRT104-b COffi-^^^^ibi^TT - — U >iyL. ^tl-^'n 
10 pUC18 CD EcoRI-Hindlll 1t-f htCjfAL. X ^ F pFRT2w. pFRTSw (0 
2) . pFRT4w ^«Sb5to JiEXS-T tt-^n^'n4 SCD^^ DNA 

FRT3-a t FRT3-b t FRT103-a t FRT103-b COffi^'&^:>i±Tt# WBB 

15 

3b 103b 
3W 5' -AATTCTCCTATTCT CTAGAAAGTATAGGAA -3' 

3' -GAGGATAAGAGATC TTTCATATCCTTTCGA -5' 
3a 103a 

20 

dtl^y^Xa H(pFRT2w, pFRT3w. pFRT4w) CD Xbal It-I' h ^^5^7. ^ H 
pURA3FRTl-101 ^ Xbal T5!lSiLTffl= e)nS*5 1.2kb (Dmh-^tn^enWAV. 
y^X^K pURA3FRT2-102. pURA3FRT3-103 (0 2 ) , pURA3FRT4-104 

25 S?-y'-:^7— iie^URA3;0WB$nT*3O, O FRT BB?iJ«. 

16 
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CinecDy^XS H ^-?-n-en EcoRI iHindlll "CMS LT#^n-5^1.2kb 
(DifM-i pPRACerll ^ EcoRI <h Hindlll -nMM LTf#?.n^^ 4.2kb (D^W^ 
il^b, y5;^5H pPUFRT2-102, pPUFRT3-103 (0 2) , pPUFRT4- 
104 €:^lgb^= 
5 (3) Invivod^SttSSamA-MSO^W 

— {g#:p^iLTR27-7C-lC^(MATa trpl leu2 his3 ura3)^ffl 
OJ^K^^«U5=-'^Ai7n^-r HSrfflVife;^^ (Kodama,Y., et al., J. Am. Soc. 
Brew. Chem.;53, 24-29, 1995) \Z J; 0 fT ^5 31 i pJtgT* -5 o 
pPUFRTl-101, pPUFRT2-102, pPUFRT3-103, pPUFRT4-104. 
10 M g Kpnl t Sad TMS L , y —JVit^W:^ lOtiKDTE 

TfitD-^, Vracmmm (Yeast Nitrogen Base [(NHJ^SOJCDIFCO a). 
—7.2%. n-i" v->o.oi%> h h:7T>0.01%, «^2%) {C±I2?^K^^ 

C:-5 bT#einfcJ^Se^^^ YPD SO'CT?— Bfe^«L-> R27-7C- 

^e-ft:i:{::SAb75: 2{1© FRT 125<JrBl-C©m^;l^^^L;fe, 
J&«tS^«l«7K-ejSS{::lg-fib. IOOmI ^ ypd *^igm*3J:rX 5- 

:7;i/:rD::rD5=->M^^tf^^Jtfl6 (Yeast Nitrogen Base [(NH4)jSOJ(DIFCO 

Ifc), y;i/3-7.2%,^7->;i' 0.005%. u^'y>om%. h U :/h:7T> 0.01%. 

)V:i-U:^U=^>m.O.\%. m^2%) C^n^'tl^^L-. 30*CT 48 WfFBli§« 
[Sl] 



FRT ga^j 




FRTl-FRTlOl(iS^S) 


1/3 - 1/2 


FRT2-FRT102 


1/10^ - i/io^ 


FRT3-FRT103 


1/10^ - 1/10^ 


FRT4-FRT104 


<1/10^ 
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5 

mmm2 : FRTifi^jt GiNii ^ffl^^^:>i±fcas?v— :^"-ae^o^Daibg& 

( 1 ) y^X^ H pPUGINFRT3-103 (Dmm 
GINll ^WT^y^X^ K2:f^i3'r^;tid{::. 2 ffl«0:e->J =fx i7 
10 -&^L:^o 

GIN-1 : 5'- TGGATCCGGAATTTCGACGGATCAATAAC-3' (B2?^J»-^ : 2 7) 
GIN-2 : 5'-TTCTGCAGACTAGATGCACTCATATCATTATGCAC-3' (SH?US 
: 2 8) 

;in'bC0::rU::i'p?^l/::r5^H^:?'^-f V-^iL. H pAUR135 

15 ifi ) tVX PGR €:fT3^<i:tCj;D»^> tlTzm 0.7kb CDl^M-=& BamHI 

<i: PstI Xmmi^. pHM999 lO-eeSS? n<£>m) ^ EcoRI t BamHI T 

^fflSbTWibn^ GALl yn^-^-Sr^mtJ 0.8kb (Dmh-^thlZ. pUC19 
CO EcoRI-PstI 1t-f htC»A'r^:ii:t::ct 0. GIN11M86 (^Sifi (W) M) ^ 
GALl yo^— ^'-^CiS^L/^y^X^ HpPGALlGIN (134) ^rf^^b/to 
20 :in 5r EcoRI <h PstI XMM VX%^n^^^l,5^h<D Wi^ (D 5r Blunting Kit 
(^Sig (t*) ») T^ttitLfcCD-^. pPUFRT3-103 Smal it^ htCifAb, 
y ^ X ^ H PPUGINFRT3-103 S:#fCo (04) 

(2) mn^w^m^^rzmm^-ti-m&i^<D^^^ 

—^^mnthX R27-7C.1C *(MATa trpl leu2 his3 ura3)^fflV^fc. 
25 X ^ H pPUGINFRT3-103 ^ Kpnl i: Sad TMS bTf#e>n^*9 4.1kb (O DNA 
»f)t (^tJlOMg) ^»«CDffi^^tC<£fflb, ?gK6^#COUra^CD^»fCcfcOMS? 

^^^tiTzmm^mf^^im^^rnxmrn'r^ Lmmp^\z$>^ rip m^^s^cD 

fl!l^tCctoTFRTBE^JFBlTffl^A<£45:i'rfflSa^^*$»^o FRT E^iJFplTffl 
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tj^sfi7?it5iT?€ ^mmum&i^±iz.^x-$nrz frt mmr^-vm.m^*^is zi to , 

H-rttfctC. GIN11M86 ©^iK^r^^L;^., t:^^f?D. YPGal 

10 y)V:^u^u'f- ymMJi^Mii^ UraSJ?*^^flfi"T? sot: , 48 n fi^mm: b it o 
YPGal *^^J^t-e*we^7t«fc(Sx T^T URA3 ite^*^K?*$n:t ;i iS:^ 

15 mmm 3 : ^^JiliSitll*?-^-;^?-®^^©!^* 
(1) y ^ X 5 H pPPGINFRT3 (7)^^ 

SrfflVi. h— X{CJ;f9^*^En-5 GALl 'fu=E—^ — \Z-OU\,>fz 

GIN11M86 <i:^felCg5fi[!|#SWmSIA@H^J (FRT3,FRT103) T^lE^fc. 'f'yT. 

20 5 K pPGALlGIN SrS!l®»^ EcoRI TMSL Blunting Kit (SlgiS (.W) ) T 
^^^^^t-ftLfcCD-epSifES^ PstI tr^aSLTW^nS*?! 1.5kb CD»fit^, "if 
5X 5 H pFRTl-101 W Hincn-PstI 1j--f h {C#A :/7X = H pFRTlGIN(^ 
5 A) ^mm\^Tc, pFRTlGIN ^SOK^^Xbal T^fflSbT^enS^ 1.5kb <D 
»f>T-^pFRT3w<DXbaI-y-'r htClf K pFRT3-103-GIN (0 

25 5A) . 

pPRACerll SphI ii SaU Tf^aSbT»e>n-5^ 2.7kb OfKM"^ pUC18 CD 
Sphl-SaU -y-l* h tdlf A b t SaU T jaig L . Blunting Kit tf^SS Sr^FttYb b 

TpPsti u yti- (Mwmm. m) ) ^rnxv^r^T.^ k ppgapdhpdr4 

® (0 5 A) , pPGAPDHPDR4 S SphI i: PstI ■^5DiabT?§6nS*9 2.7kb 

19 
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(DWttir^ pFRT3-103-GIN © Sphl-PstI ■y-'f hfCjfAb, -/^XS. K pFRT3- 
103-GINPDR4 ^^|gL-?t (0 5B) , ^in$r EcoRI Hindlll T5aSLT#6 
4.2kb (Dfriti pPRACerll EcoRI i: Hindlll 1f5aSLT#e.nS*t) 
4.2kb CD»f>tSrjl)gL., HpPPGINFRT3 (0 5 6) ^;^®Lfc. 
5 :L(DZf^:XS. h*T«FRT3 t FRT103 ©raltC, :^f5i:7 I X-VmmX'^^Z/u 

'^-^'-izmf^-^nrc ginu mm^<Dm^mj:-fci^-^—(D—DX'$>^^ 
u-tpz;i^5't HSU >^ffii**s^^o)7'p^-iS'-ca^^tifePDR4jie^ 

(2) ws^E^tt^ffli^^^asix'-^-iie^w^s 

10 = F pPPGINFRTS m lOug ^mWmm Kpnl t Sad TSaSL. XiS' 

iSitbT— fgft: R27-7C-1C ttSrfflV^. U^a-'^A^P^-f K^fflV^/i^fetC 
J;D?^Sfe^L;to ^CD^, lMg/ml(D'>^P^+v5 K^r^tTYPDyi/— h 
{cMftb. 30^X2 0PB^^«LT>'i'P'\4^->5 FWtt»5raS?Lit. 
15 mR-^--tl-^B,^^m<Otii-rrcSb\ZYFGaimi^mi& lOml {Cj^K^m^^^ 1 

-htc^#U3o'CT2 Br^mmvrzo i#e.nfepp--^tt«fc loottss^b. 

i>i7p^:^^>'= h*5:-g-t; YPD T'l^— h{c:u:/U:*LT->^^p^4^->S Hittt^S: 

SBfic^f s wa» A ct 0 ig*^ T - :^ - jie^*^^ oai^nfci#^^n-5. 

(3-1) 1 lHl@CDJ^KtemtS»?V-A-jte^Ol^* 

» ^) nrzmm^mi^<D zi p - - s: lomi cd ypoai mi^mm \zie ^nmm l , 
3ox:x'24mmmmi^rzom^\z^mvrc^tTPGai -fu-hizmi^v 3ox:x2 

Bm^mVTz, miE>tirz:na~—^^MiZ ioo»SS?L. iMg/ml ©->i7 p^ 
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5 (3-2) 2t5IS®?gKfem<i:iiJ?V-:<7-ae^®^* 



21 
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(1) misi-^-ti-m.&T. 

(2) :»^^] — T.-rmm'^mfs.mmmmsim. 

(3) (1) t (2) <h^^j*tr[sl;^iR]{cSB«$nfci*f©FRTiH^J, S.z>' 

(4) (3) oMfiiitcsHM^nss^s^fe^ DNA h(Dm-z!mm^oimysi dna 

5 ' - GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC - 3 * (BB^J#-^ : 1 ) 
iE^iJ (1) SEJ^J (2) 

cint^KWi^ipi— :^ia^J€r■^^■r^ 0 , muK 1 FRT 

2 . mn^^^ DNA torBTZfiS^X. nJtg^S; DNA mh^t. ^©ifi^tC*^ FRT 
E^JCDPaTiC. g6«jae^*^}f A^nXl^S, lt*5^1{ClS«CDDNA^fie#I. 

3. •y-y:t7o-7'f-fex)ll#«:©?^Kftm:&fetc*3t.iT, 

(1) »*^llB«©DNAeifiE;i^S:e5«ffl8S»C«Ab, K DNA 
-r^, ^^^fe-H^DNA i©rBlTffi^^Bj^/j:DNA»fM-t. Se^fe#:DNA t 
<DPBl©Mgl^(3J;0, KDNA:KBK!Kl5:»e^fef4:tcM*ii*-. 

( 2 ) K DNA mt&mz^^tlX^^^mR-r-tl-'A&^CDmmiZj:: K) . m DNA 

( 3 ) i^mmm-vmmiy. m dna m^mz^^n^ i *f(75 frt E^jratc^s 

(4) ;y^i7 h-x^^tj^sfiT««b, mm^mrsimMmm^mn-r^. 
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4.mMUk^i^ DNA t(Dm-vm.m^'^i^ti.BNAm)^t.^<D^miz$,^ frt 

8. »*«7o:^StCcfci9#e.n^t:-;i/. 
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FRT 

mm (a) 



GIN 



FRT 

mn (b) 



4- 



^^^^ 




DNA 



FRT 

mn (a) 



GIN 



FRT 

mm (b) 



DMA 




FRTS^ 
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FRT3 FRT103 

-4 
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<iio> ■y->hu-^^^%t 
<i2o> mM(D^m-:^m 

<130> YCT-542 
5 <160> 28 

<210> 1 
<211> 34 
<212> DNA 
10 <213> Artificial Sequence 
<400> 1 

gaagttccta tactttctag agaataggaa cttc 

<210> 2 
15 <211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

gaagttccta tactttctag agaataggaa c 

20 

<210> 3 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
25 <400> 3 

gttcctatac tttctagaga ataggaactt c 

<210> 4 
<211> 28 

1/7 
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<212> DNA 

<213> Artificial Sequence 
<400> 4 

gttcctatac tttctagaga ataggaac 

5 

<210> 5 
<211> 29 
<21-2>-DNA 

<213> Artificial Sequence 
10 <400> 5 

gaagttccta tactttctag agaatagga 

<210> 6 
<211> 30 
15 <212> DNA 

<213> Artificial Sequence 
<400> 6 

ttcctatact ttctagagaa taggaacttc 

20 <210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

25 ttcctatact ttctagagaa tagga 

<210> 8 
<211> 27 
<212> DNA 
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<213> Artificial Sequence 
<400> 8 

gaagttccta tactttctag agaatag 

5 <210> 9 
<211> 27 
<212> DNA 

<213>^Artif icial Sequence 
<400> 9 

10 ctatactttc tagagaatag gaacttc 

<210> 10 
<21l> 20 
<212> DNA 
15 <213> Artificial Sequence 
<400> 10 

ctatactttc tagagaatag 

<210> 11 
20 <21l> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

tcgacgaagt tcctatactt tctagagaat aggaacttcg 

25 

<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



27 



27 
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<400> 12 

aattcgaagt tcctattctc tagaaagtat aggaacttcg 

<210> 13 
5 <211> 44 
<212> DNA 

<213> Artificial Sequence 

- <400> 13 

agcttgaagt tcctatactt tctagagaat aggaacttcg catg 

10 

<210> 14 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
15 <400> 14 

cgaagttcct attctctaga aagtatagga acttca 

<210> 15 
<211> 16 
20 <212> DNA 

<213> Artificial Sequence 
<400> 15 

ctagagaata ggaacg 

25 <210> 16 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 16 
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aattcgttcc tattct 



16 



<210> 17 
<211> 18 
5 <212> DNA 

<213> Artificial Sequence 
<400> 17 

age ttgt tec tat act It IS 

10 <210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

15 ctagaaagta taggaaca 1^ 

<210> 19 
<211> 14 
<212> DNA 
20 <213> Artificial Sequence 
<400> 19 
ctagagaata ggag 

<210> 20 
25 <211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

aattctccta ttct 14 
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<210> 21 
<211> 16 
<212> DNA 
5 <213> Artificial Sequence 
<400> 21 

agctttccta tacttt 16 

<210> 22 
10 <211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 22 

ctagaaagta taggaa 

15 

<210> 23 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
20 <400> 23 

ctagagaata gg ^2 



<210> 24 
<211> 12 
25 <212> DNA 

<213> Artificial Sequence 
<400> 24 
aattcctatt ct 



6 n 
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<210> 25 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
5 <400> 25 

agct tctata ct 1 1 

<210> 26 ~ 

<211> 14 
10 <212> DNA 

<213> Artificial Sequence 
<400> 26 
ctagaaagta taga 

15 <210> 27 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 27 

20 tggatccgga atttcgacgg atcaataac 

<210> 28 
<211> 35 
<212> DNA 
25 <213> Artificial Sequence 
<400> 28 

ttctgcagac tagatgcact catatcatta 
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